Machine Tools and 


Tooling 


\\ 


VN 


iu 


Industry, Science and _ Industrie, Scien pe 
Bl cechnclogy Canada Technolegte Canada. . 


Business Service Centres / International Trade Centres 


Industry, Science and Technology Canada (ISTC) and External Affairs and International Trade Canada (EAITC) have established information centres 
in regional offices across the country to provide clients with a gateway into the complete range of ISTC and EAITC services, information nae 
programs and expertise in industry and trade matters. For additional information, contact one of the offices listed below: . 


Newfoundland 


Atlantic Place 

Suite 504, 215 Water Street 
P.O. Box 8950 

ST. JOHN'S, Newfoundland 
A1B 3R9 

Tel.: (709) 772-ISTC 

Fax: (709) 772-5093 


Prince Edward Island 


Confederation Court Mall 
National Bank Tower 
Suite 400, 134 Kent Street 
P.O. Box 1115 
CHARLOTTETOWN 
Prince Edward Island 

C1A 7M8 

Tel.: (902) 566-7400 

Fax: (902) 566-7450 


Nova Scotia 


Central Guaranty Trust Tower 
5th Floor, 1801 Hollis Street 
P.Q. Box 940, Station M 
HALIFAX, Nova Scotia 

B3J 2V9 

Tel.: (902) 426-ISTC 

Fax: (902) 426-2624 


New Brunswick 


Assumption Place 

12th Floor, 770 Main Street 
P.O. Box 1210 

MONCTON, New Brunswick 
E1C 8P9 

Tel.: (506) 857-ISTC 

Fax: (506) 851-2384 


Quebec 


Suite 3800 

800 Tour de la Place Victoria 
P.O. Box 247 

MONTREAL, Quebec 

H4Z 1E8 

Tel.: (514) 283-8185 
1-800-361-5367 

Fax: (514) 283-3302 


Ontario 


Dominion Public Building 
Ath Floor, 1 Front Street West 
TORONTO, Ontario 

M5J 1A4 

Tel.: (416) 973-ISTC 

Fax: (416) 973-8714 


Manitoba 


Newport Centre 

8th Floor, 330 Portage Avenue 
P.O. Box 981 

WINNIPEG, Manitoba 

R3C 2V2 

Tel.: (204) 983-ISTC 

Fax: (204) 983-2187 


Publication Inquiries 


For individual copies of ISTC or EAITC publications, contact your nearest Business Service Centre 


or International Trade Centre. For more than one copy, please contact: 


For Industry Profiles: 


Communications Branch 
Industry, Science and Technology 
Canada 

Room 704D, 235 Queen Street 
OTTAWA, Ontario 

K1A OH5 

Tel.: (613) 954-4500 

Fax: (613) 954-4499 


For other ISTC publications: 
Communications Branch 


Industry, Science and Technology 


Canada 

Room 216E, 235 Queen Street 
OTTAWA, Ontario 

K1A OH5 

Tel.: (613) 954-5716 

Fax: (613) 952-9620 


Saskatchewan 


S.J. Cohen Building 

Suite 401, 119 - 4th Avenue South 
SASKATOON, Saskatchewan 

S7K 5X2 

Tel.: (306) 975-4400 

Fax: (306) 975-5334 


Alberta 


Canada Place 

Suite 540, 9700 Jasper Avenue 
EDMONTON, Alberta 

T5J 403 

Tel.: (403) 495-ISTC 

Fax: (403) 495-4507 


Suite 1100, 510 - 5th Street S.W. 
CALGARY, Alberta 

T2P'352 

Tel.: (403) 292-4575 

Fax: (403) 292-4578 


British Columbia 


Scotia Tower 

Suite 900, 650 West Georgia Street 
P.Q. Box 11610 

VANCOUVER, British Columbia 
V6B 5H8 

Tel.: (604) 666-0266 

Fax: (604) 666-0277 


For EAITC publications: 


InfoExport 

Lester B. Pearson Building 
125 Sussex Drive 
OTTAWA, Ontario 

K1A 0G2 

Tel.: (613) 993-6435 
1-800-267-8376 

Fax: (613) 996-9709 


Yukon 


Suite 210, 300 Main Street 
WHITEHORSE, Yukon 

Y1A 2B5 

Tel.: (403) 667-3921 

Fax: (403) 668-5003 


Northwest Territories 


Precambrian Building 
10th Floor 

P.0. Bag 6100 | 
YELLOWKNIFE 
Northwest Territories 
X1A 2R3 
Tel.: (403) 920-8568 
Fax: (403) 873-6228 


ISTC Headquarters 


C.D. Howe Building 
1st Floor, East Tower 
235 Queen Street 
OTTAWA, Ontario 
K1A OH5 

Tel.: (613) 952-ISTC 
Fax: (613) 957-7942 


EAITC Headquarters 


InfoExport 

Lester B. Pearson Building 
125 Sussex Drive 
OTTAWA, Ontario 

K1A 0G2 

Tel.: (613) 993-6435 
1-800-267-8376 

Fax: (613) 996-9709 


Canada 


(V.8.93.01) 


N D U § T R Y P R 0 F 


1990-1991 


MACHINE TOOLS AND TOOLING 


FORENDRD 

Ina rapidly changing global trade environment, the international competitiveness of Canadian industry 
is the key to growth and prosperity. Promoting improved performance by Canadian firms in the global 
marketplace is a central element of the mandates of Industry, Science and Technology Canada and 
International Trade Canada. This Industry Profile is one of a series of papers in which Industry, 
Science and Technology Canada assesses, in a summary form, the current competitiveness of 
Canada’s industrial sectors, taking into account technological, human resource and other critical 
factors. Industry, Science and Technology Canada and International Trade Canada assess the most 
recent changes in access to markets, including the implications of the Canada-U.S. Free Trade 
Agreement. Industry participants were consulted in the preparation of the profiles. 

Ensuring that Canada remains prosperous over the next decade and into the next century is 
a challenge that affects us all. These profiles are intended to be informative and to serve as a basis 
for discussion of industrial prospects, strategic directions and the need for new approaches. 
This 1990-1991 series represents an updating and revision of the series published in 1988-1989. 
The Government will continue to update the series on a regular basis. 


Michael H. Wilson 


Minister of Industry, Science and Technology 
and Minister for International Trade 


Structure and Performance 


Structure 

The machine tool and tooling industry comprises estab- 
lishments engaged in making machinery used by metalwork- 
ing companies to manufacture a wide range of consumer and 
industrial products, including automobiles, appliances and 
airplanes. The outputs of this industry are also necessary to 
make other production machines and equipment. The industry 
encompasses two distinct but related subsectors — machine 
tools, and the tooling (tools and dies) that shapes the parts 
being manufactured. 

The machine tools subsector includes both metal-cutting 
and metal-forming machines. Metal-cutting machines shape 
metal by cutting, boring, milling, grinding and turning. These 
functions may be performed by specialized machines, machining 


centres or custom-designed, multistation transfer machine 

lines that can perform several or all of these functions. Cutting 

may also be done by electrical discharge machines and lasers. 

Metal-forming machines shape metal by pressing and bending. 

Either type of machine can be manually controlled or computer 

numerically controlled (CNC). Included in this category are 

production systems in which CNC machine tools, materials- 

handling robots and other computer-controlled machines 

are combined into cells or flexible manufacturing systems. 
The tooling subsector includes tools and dies, jigs 

and fixtures, patterns, metal-cutting tools and machine acces- 

sories. It encompasses firms that custom-design, build and 

sell press tools that punch, form or otherwise shape metal, 

as well as firms that make jigs, fixtures and gauges to hold, 

locate or inspect parts during the manufacturing process. 

It also includes firms that make metal-cutting tools, such as 
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Figure 1 — Total Establishments and Employment 


milling cutters, twist drills or turning tools. Tooling produced 
by manufacturers for their own internal use is not normally 
considered part of the market; statistics on such use are 
unavailable, and this category is therefore not included in 
this industry profile. 

Machine tools and tooling constitute the basics of indus- 
trial production. Consequently, most countries consider a 
modern, efficient machine tool industry to be instrumental in 
the development of a strong manufacturing sector. Because 
machine tools and tooling are needed for the production of all 
kinds of munitions, many countries also consider the develop- 
ment of this industry to be of strategic importance for national 
defence. Frequently, the machine tool producers themselves 
are responsible for innovative metal-working process tech- 
nology, which is accomplished through improved calibration, 
better materials and product development. 

A 1990 survey of manufacturers in 35 countries 
estimated the value of world production of machine tools 
to be US$46.6 billion (C$54.4 billion), with exports worth 
US$21.9 billion (C$25.5 billion).1 Japan was the leading 
producer of machine tools, with 23 percent of world produc- 
tion in 1990. As the leading exporter, Germany accounted for 
19 percent of world production and 24 percent of machine 
tools exported worldwide. Canada ranked seventeenth in 
production, seventeenth in exports and ninth in imports. 
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Figure 2 — Total Shipments and Employment 


In 1989, the Canadian machine tool and tooling indus- 
try comprised approximately 390 establishments employing 
some 9 750 people (Figures 1 and 2). Shipments that year 
amounted to an estimated $978 million (values in current dol- 
lars), with exports of $334 million and imports of $903 million. 
In 1990, shipments were estimated at $958 million, of which 
$329 million was exported. Imports in 1990 were valued at 
$854 million. (See Figure 3 for shipment, import, and export 
trends expressed in constant 1988 dollars.) 

The majority of the machine tool and tooling companies 
in Canada are Canadian-owned small businesses, marketing 
specialized products. Most firms employ between 15 and 
25 people and have annual sales of less than $5 million. The 
eight largest firms each employ between 125 and 250 people; 
of these eight firms, five are Canadian-owned, two are U.S. sub- 
Sidiaries and one is German-owned. This industry is primarily 
located in southern Ontario, which accounts for 80 percent 
of the establishments. Quebec has 15 percent and British 
Columbia and the Prairie provinces share the remaining 
5 percent (Figure 4). 


Machine Tools 
The machine tool subsector comprised some 80 estab- 
lishments employing approximately 2 450 people in 1989. 


1"World Machine-Tool Output Survey,” American Machinist, Cleveland, Ohio, February 1991, page 36. 
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Figure 3 — Total Shipments, Imports and Exports 


Total shipments in 1989 were estimated at $440 million 
(values in current dollars). Exports totalled $263 million, of 
which more than four-fifths were shipped to the United States. 
Imports amounted to $678 million, with slightly under one-half 
coming from the United States and about one-quarter from 
Asia. Shipments are estimated to have decreased slightly to 
$431 million by 1990, exports fell to $241 million and imports 
declined to $644 million. 

Canadian production capability in machine tools is 
concentrated primarily in the design and building of special- 
transfer machining lines and in metal-forming machines. Good 
capability exists for the production of metalworking presses 
and press brakes, shearing machines and coil-processing 
lines. Gaps exist in potential growth areas of stand-alone CNC 
machining centres, CNC milling machines, large-capacity 
presses and high-speed presses. Canadian producers face 
competition from Japan, Germany and the United States. 


Tooling 

The tooling subsector in Canada was the larger subsector 
in terms of shipments as shown in Figure 5. It was composed of 
310 establishments employing 7 300 people in 1989 (Figure 6). 
Total shipments in 1989 were estimated at $538 million (current 
dollars). Exports totalled $70 million, of which 90 percent went 
to the United States. In the same year, imports were $225 mil- 
lion, of which 62 percent came from the United States. In 1990, 
shipments decreased marginally to $527 million, exports rose 
to $88 million and imports fell slightly to $210 million. 
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Figure 4 — Regional Distribution of Establishments 
(average for 1986 to 1988) 


Tooling manufacturers in Canada offer a wide range 
of custom-designed tools and dies, jigs and fixtures, and 
gauges. Gaps exist in the production of large stamping dies 
for manufacturing the outer panels of automobiles. Canadian 
producers make a limited range of cutting tools. The majority 
of cutting-tool manufacturers tend to be larger, internationally 
owned firms with specialized facilities producing standard 
tools. A number of smaller firms produce specially designed 
cutting tools. 

Tool-and-die shops in Canada are mainly Canadian- 
owned. Tool-and-die producers in Canada and abroad tend to 
be small, owner-managed companies specializing in custom- 
designed tooling for specific markets. The average firm employs 
20 highly skilled people, whose expertise is acquired during 
many years of experience through apprenticeship training 
programs. However, skill requirements are changing with the 
increasing use of computers. These producers develop long- 
term business relationships, establishing their customers’ 
confidence in their ability to provide custom products. This 
industry segment is concentrated in southern Ontario, close 
to its major customers. 


Performance 
Machine Tools 

Increasingly, the worldwide production of machine tools 
is being concentrated in major companies. The annual sales 
of the largest producer firm are estimated to be in excess of 
US$1.1 billion (about C$1.3 billion), which is more than the 
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Figure 5 — Shipments, Imports and Exports, 1990 


total production in 27 of the 35 countries surveyed by a 
major trade magazine.2 Four of the world’s top five machine 
tool producers are Japanese and one is American. 

The machine too! market is global, with 47 percent of 
world production being exported in 1990. Japan overtook the 
United States as the top producer in 1982, mainly because of 
its specialization in CNC machine tools and large-scale pro- 
duction. In 1983, West Germany overtook the United States as 
the world’s second largest producer, and in 1988 it became 
the largest exporter. Low-cost producers in Asia now account 
for a growing share of manually controlled conventional 
machine tools, while Japanese, European and American 
manufacturers tend to produce more sophisticated CNC 
machines and systems. 

The demand for machine tools is highly cyclical. However, 
the business cycle of machine tool builders generally lags up 
to a year behind that of its customers because of the time 
required to design and build machines. 

Although Canadian shipments of machine tools 
experienced a sharp decline, dropping from $404 million 
in 1982 to $249 million in 1983 in constant 1988 dollars, 
shipments increased from 1983 to 1988 at an average annual 
real rate of 11.9 percent. The generally good performance in 
shipments during the mid-1980s can be attributed primarily 
to the major modernization programs undertaken by the North 
American automotive industry. By 1990, shipments of machine 
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Figure 6 — Establishments and Employment, 1989 


tools had fallen to $389 million, measured in constant 
1988 dollars. 

Exports of machine tools increased at an annual real rate 
of 4.9 percent from 1983 to 1988. In constant 1988 dollars, 
exports increased from a low of $86 million in 1987 to a high 
of $244 million in 1989 before receding to $217 million in 
1990. While exports, as a percentage of subsector shipments, 
fluctuated between one-fifth and two-thirds from 1983 and 
1990, exports comprised an average of nearly one-half of 
the machine tools subsector shipments during this period. 
Although more than 80 percent of Canadian machine tool 
exports are destined for the United States, Canada’s share 
of U.S. imports is less than 5 percent, ranking approximately 
seventh in terms of suppliers to that market. 

The value of imports of machine tools, measured in 
constant 1988 dollars, more than doubled from 1983 to 
1988, reaching $785 million, and then fell off to $581 million 
by 1990. These changes are consistent with the demand 
cycles that the industry normally experiences. Because of 
global restructuring of machine tool production, more and 
more of those imports are coming from Japan. With CNC 
machine tools taking an increasing market share, Japan’s 
strength in the microelectronics field has resulted in the 
rapid growth of its CNC machine tool sales, which rose 
to approximately 70 percent of Japanese machine tool 
production in 1988. 


2"The Top Machine-Too! Companies,” American Machinist, August 1990, Cleveland, Ohio, page 50. 
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Between 1983 and 1988, about 80 percent of the 
Canadian market for machine tools was served by imports, 
which increased at an average annual real rate of 16.8 per- 
cent. For the most part, these imports were manual and CNC 
standard-configuration machine tools and sophisticated 
machining centres not produced in Canada. In the 1970s 
and early 1980s, imports to Canada from the United States 
accounted for more than 70 percent of Canadian machine 
tool imports. Since 1985, the U.S. share of imports into 
Canada has fallen sharply, dropping to 46 percent by 1988, 
as a result of a decline in the competitiveness of the U.S. 
machine tool industry relative to those of Japan and 
Germany. The European Community's (EC) share in recent 
years fluctuated around 21 percent, while Asia, including 
Japan, increased its share from about 8 percent in 1984 to 
25 percent in 1988. 


Tooling 

In the tooling subsector, shipments by Canadian manu- 
facturers have increased from approximately $301 million in 
constant 1988 dollars in 1983 to an estimated $510 million 
in 1988. The average annual real growth rate of shipments 
from 1983 to 1988 was 11.0 percent, following a decline of 
-10.9 percent from 1978 to 1983. By 1990, real shipments 
had fallen to $476 million. 

The demand for tooling is not subject to the severe cycli- 
cal fluctuations experienced by machine tools, since it is not 
as affected by swings in capital expenditures. Rather, it is 
affected by capacity utilization and changes in manufacturers’ 
product lines. Given that approximately half of tooling sub- 
sector shipments are used by the transportation sector, with 
the aerospace and defence-related industries being the next 
largest markets, tooling demand is strong when these sectors 
are buoyant. 

The tool-and-die segment is much more domestically 
oriented than the machine tool subsector, as both export 
orientation and import penetration are lower. Custom tool- 
and-die producers tend to locate near their clients in order 
to provide immediate service. Tooling exports increased to 
about one-sixth of shipments in 1984, returning to more tra- 
ditional levels of about one-tenth in 1988 before rising once 
again to one-sixth in 1990. The real average annual growth 
rate of exports from 1983 to 1988 was 7.3 percent. The 
growth rate of imports of tooling into Canada was twice that of 
exports, at 14.5 percent. As a result of a slightly lower real 
growth rate in the Canadian market of 12.5 percent, imports 
were fairly constant, averaging nearly one-third of the 
Canadian market during the 1980s. Imports maintained this 
market share in 1989 and 1990. 


Strengths and Weaknesses 


Structural Factors 
Machine Tools 

Important factors in determining the competitiveness 
of the machine tool subsector include a demonstrated tech- 
nological capability to design and build products and systems, 
a reputation for performance and quality, competitive price, 
reliable delivery and a skilled labour force. For producers of 
multistation transfer machine lines, which are normally very 
expensive, an additional factor is the availability of financial 
resources to carry out multimillion-dollar projects. 

Canadian machine tool builders have established a repu- 
tation for producing high-quality machines that meet demand- 
ing performance specifications and are recognized for their 
capability to design custom systems. However, there is no 
Canadian production capability for many of the high-volume 
standard machine tools, so Canadian companies lack the abil- 
ity to provide broad product ranges. Where there is capability, 
machine tool builders are experiencing price pressures on 
standard machines from some European and Asian producers. 

Machine tool builders also face skills shortages related 
to machine assembling. In addition, only a limited number of 
mechanical and electronics engineers have the experience to 
design machine systems and to design and program the con- 
trol computers for interfacing with other production and man- 
agement systems. This situation reflects the general shortage 
of technical personnel and the subsector’s difficulty in com- 
peting for qualified people. As a net result, the machine tool 
and tooling industry, which provides integral support to 
the manufacturing community, could experience a severe 
limitation of its growth potential. 


Tooling 

Factors determining the competitiveness of the tool-and- 
die segment include a demonstrated capability to design and 
build high-quality custom-designed tools, modern production 
facilities, competitive price, reliable delivery and a skilled 
work force. For cutting tool producers, price is the competitive 
factor, along with a broad product range and an established 
distributor network that can provide local service. 

With a recognized reputation for high quality, Canadian 
tool-and-die producers have gained a strong domestic posi- 
tion in a wide range of custom-designed tools and dies, jigs 
and fixtures, and gauges. They have, however, limited capa- 
bility in standard cutting tools and only selected capability in 
machine tool accessories, because standard cutting tools can 
be effectively mass-produced, and that market is dominated 
by foreign producers. 
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An increasing number of tool-and-die producers have 
adopted computer-aided design and computer-aided manu- 
facturing (CAD/CAM) technology; together, they can enhance 
design function and shorten delivery times. Larger firms with 
the resources to acquire expensive equipment and employ 
technicians with the required computer skills are more likely 
to use CAD/CAM than smaller firms that have only limited 
financial and technical resources. 

The growth of the tool-and-die segment over the past 
decade, combined with a reduction in the number of trainees 
entering the field, has resulted in a shortage of toolmakers 
with traditional skills. In addition, the expanded use of 
CAD/CAM and computer-controlled machines and systems 
for tool design and production has increased the demand 
for workers with computer-based skills. The current short- 
age of both traditional tool-and-die makers and computer- 
knowledgeable tradespeople represents a limit to growth, 
which is of major concern to the industry. An industry com- 
mittee, in co-operation with federal and provincial govern- 
ments, is examining the scope of the skills shortage and is 
expected to make recommendations on remedial action. 


Trade-Related Factors 

Machine tools, parts of machine tools and tooling 
imported from nations having Most Favoured Nation (MFN) 
Status enter Canada subject to duty ranging from zero to 
9.2 percent, while those from developing countries are levied 
a General Preferential Tariff (GPT) of 2.5 percent. Under 
Revenue Canada’s Machinery Program, the duty otherwise 
payable on imports may be remitted if the machinery is not 
available from a Canadian producer. In addition, significant 
imports of such items as machining centres and grinding 
machines enjoy statutory duty-free entry. An estimated two- 
thirds of machine tool imports into Canada are not subject to 
duty. Such duty-free entry has benefited Canadian manufac- 
turers generally; however, it has also resulted in a relatively 
open market for foreign machine tool producers and has made 
it difficult for Canadian producers to expand their product 
lines. In comparison, MFN duties on machine tools imported 
into the United States range from 4.2 to 5.8 percent; duties 
on machine tools imported into Japan range from zero to 
5.4 percent; and duties on those going into the EC range 
from 2.2 to 5.8 percent. 

Under the Canada-U.S. Free Trade Agreement (FTA), 
which was implemented on 1 January 1989, duties on cer- 
tain tooling items, such as tools for pressing, stamping 
or punching and tools for drilling, have been eliminated. 

The remaining duties on machine tools and tooling were 
phased out in five annual, equal stages and eliminated on 
| January 1993. The result is assured market access for 


many Canadian machine tool and tooling manufacturers, 
particularly in machinery maintenance. 


Non-Tariff Barriers — Machine Tools and Tooling 

There are no major non-tariff barriers (NTBs) affecting 
Canadian trade with the United States in machine tool prod- 
ucts. Because of its concern for increased import penetration 
during the 1980s, the United States negotiated five-year 
voluntary restraint agreements with Japan and Taiwan that 
limited their machine tool exports to the United States. 
These agreements expired at the end of 1991. Although 
these agreements have not directly affected sales of Canadian 
machine tools in the United States, since their introduction, 
a number of Japanese firms have established manufacturing 
or assembly plants in the United States to serve the North 
American market. 

Canada’s builders of custom-designed multistation 
transfer machine lines face problems in selling to the EC 
and Japanese markets. Multistation transfer machines made 
in those countries are built by firms controlled by automotive 
companies, which are the main buyers and users of these 
production machines. Such intercorporate relationships limit 
the ability of Canadian firms to compete on an equal basis. 


NAFTA — Machine Tools and Tooling 

On 12 August 1992, Canada, Mexico and the United 
States completed the negotiation of a North American Free 
Trade Agreement (NAFTA). The Agreement, when ratified 
by each country, will come into force on 1 January 1994. 

The NAFTA will phase out tariffs on virtually all Canadian 
exports to Mexico over 10 years, with a small number being 
eliminated over 15 years. The NAFTA will also eliminate most 
Mexican import licensing requirements and open up major 
government procurement opportunities in Mexico. It will 

also streamline customs procedures, and make them more 
certain and less subject to unilateral interpretation. Further, 

it will liberalize Mexico’s investment policies, thus providing 
opportunities for Canadian investors. 

Additional clauses in the NAFTA will liberalize trade in a 
number of areas including land transportation and other service 
sectors. The NAFTA is the first trade agreement to contain pro- 
visions for the protection of intellectual property rights. The 
NAFTA also clarifies North American content rules and obliges 
U.S. and Canadian energy regulators to avoid disruption of 
contractual arrangements. It improves the dispute settlement 
mechanisms contained in the FTA and reduces the scope for 
using standards as barriers to trade. The NAFTA extends 
Canada’s duty drawback provisions for two years, beyond the 
elimination provided for in the FTA, to 1996 and then replaces 
duty drawback with a permanent duty refund system. 
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The Mexican machine tool subsector ranks thirty-first in 
terms of world production.3 Some nine-tenths of the Mexican 
market is supplied by imports, half of which come from the 
United States. Although there are periodic exports of Canadian- 
made machine tools and tooling to the Mexican automotive 
parts industry, trade with Mexico is relatively small. Canadian 
exports to Mexico of machine tools and tooling accounted 
for about $5 million in 1988, and imports from Mexico to 
Canada were valued at about $1.5 million. Liberalized trade 
with Mexico and a market largely served by imports could 
provide additional opportunities for Canadian producers. 


Technological Factors 

In 1985, a British consulting firm conducted a 
study of 51 machine tool builders in seven countries, 
including Japan.4 They found that formal research and 
development (R&D) has been replaced with an emphasis 
on product enhancement, design and improvements to 
machine performance. 

Tool-and-die producers generally design and build 
tools to accommodate customer parts designs. As customers 
turn more frequently to computer technologies for the design 
of both their products and processes, tool manufacturers 
need the technical capability to build tools from these 
designs. Increasingly, North American automotive assem- 

- blers require their suppliers to participate in the engineering 
and design of new automobile parts. This concurrent engi- 
neering draws parts manufacturers and tooling producers 
into closer co-operation as they strive to shorten delivery 
times and reduce costs. 

The 1989 survey of manufacturing technologies by 
Statistics Canada® shows that machine tool and tooling 
firms in Canada are adopting advanced manufacturing tech- 
nologies (AMTs) at a higher rate than other manufacturers. 
For example, among all manufacturers, 17 percent used CAD 
or computer-aided engineering (CAE), while 14 percent used 
numerically controlled (NC) or CNC machine tools. Among 
machine tool producers, 36 percent used CAD or CAE and 
35 percent used NC or CNC machine tools. In comparison, 
21 percent of the tooling producers surveyed used CAD or 
CAE and 25 percent used NC or CNC machine tools. The 
adoption of AMTs requires highly skilled machinists and 
technicians to operate and maintain the equipment. 


Evolving Environment 


The automotive industry remains the major customer for 
Canadian producers of machine tools and tooling, and North 
American automobile producers will continue to dictate the 
pace of change. Imported vehicles and those produced in 
North American assembly plants owned by offshore auto- 
makers have captured about one-third of the North American 
automotive market. The growth of these assembly plants has 
fragmented the market for Canadian tooling producers, as the 
new entrants tend to obtain both parts and tooling from their 
traditional suppliers outside North America. Automotive pro- 
duction in North America is integrated, and purchasing and 
the selection of tooling products suppliers is increasingly 
centralized at offices in the United States or, in some 
instances, Asia. 

The introduction of integrated stamping facilities within 
automotive assembly plants has created a demand for large 
stamping dies for vehicle outer panels, a type not previously 
produced in Canada. On the other hand, automotive compa- 
nies are seeking greater fuel economy through lighter vehicles 
by substituting plastics for metal. This latter change could 
lessen the demand for stamping dies but increase the demand 
for plastic moulds and dies. The long-term effect of these 
trends is not yet known. 

Canadian machine tool producers, especially manufac- 
turers of transfer machine line equipment, are increasingly 
required to build machines with greater flexibility. There is a 
demand to use computer programming to make a wider variety 
of parts on a machine line, without major tool change-overs. 
This trend to computer-based, often robotic, systems brings 
the machine builder into closer collaboration with computer 
producers and software developers and increases the 
value-added inherent in machine tools. 

While the demand for computer-based machine tool 
products will increase, the extent to which Canadian produc- 
ers can participate in these markets is uncertain. Entry costs 
are high, in a market dominated by Japanese and European 
producers. Competition. will be especially severe in the market 
for CNC machine tools, where large-scale production has 
allowed Japanese manufacturers to build efficient, highly 
automated facilities for specific types of machines, such 
as turning machines and machining centres. 


3“World Machine-Tool Output Survey,” American Machinist, Cleveland, Ohio, February 1991, page 36. 


4E. Sciberras and B.D. Payne, Machine Tool Industry (Harlow, Essex, United Kingdom: Longman Group, 1985). 
5See Indicators of Science and Technology, Statistics Canada Catalogue No. 88-002, quarterly. 
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More and more, Canadian tooling producers will be 
required to design and build tools from electronic data 
Supplied by their clients. Machine programming for the pro- 
duction functions will be linked to the design function with 
the closer integration of CAD and CAM. By using CAD, manu- 
facturers can bring new or redesigned products to market 
more quickly and can improve products more frequently. As 
the life cycle of products shortens and production quantities 
diminish, buyers of tooling products will seek to lower the 
cost of tooling. Cast shape processes are being introduced 
to large stamping dies to reduce the machining requirements, 
lower the cost and shorten delivery time. Standard cutting 
tool producers are being required to respond to a demand 
for higher-quality tools and longer-wearing materials as 
machine tool producers manufacture machines with faster 
cutting speeds. 

Strategic planning by Canadian producers will take on 
greater importance as firms strive to implement new tech- 
nologies so as to maintain existing markets and develop 
new ones. 

The European Committee for Co-operation of the 
Machine Tool Industries was formed in 1950 to promote 
co-operation among the national associations. The harmo- 
nization of European standards and the economic integration 
of the EC after 1992 will draw EC machine-tool producers 
into greater co-operation within the EC and provide them with 
a larger domestic market. Canadian producers attempting to 
break into the EC market after 1992 will face common tariff 
rates, a uniform set of standards and a stronger domestic 
industry. Conformity to these standards will be a prerequisite 
to receiving bid packages. 


Competitiveness Assessment 


International market forces have already reduced the 
range of metal-cutting machines available from Canadian 
production. Canadian strength now resides primarily in the 
design and manufacture of custom-built systems for the North 
American automotive industry. The larger firms are well inte- 
grated into this market. With the increasing life span of cars 
and models that remain essentially unchanged for years, this 
market is likely to grow only slowly. However, there are some 
re-equipping opportunities in major assembly and major parts 
plants in the near term. These opportunities will, however, 
be plant specific with few, if any, opportunities for economies 
of scale. 

The outlook for the second major client, aerospace, is 
less certain. Nevertheless, some aerospace firms continue to 
do well. Canadian metal-forming equipment firms remain 


competitive within their particular areas of product capability 
throughout the North American market. 

Canadian tool-and-die firms continue to be oriented 
toward serving the North American automotive industry. 
This segment is currently more domestically oriented than 
the machine tool subsector. Trade does not play as major 
a role in tooling as it does for machine tools. A number of 
larger firms have adopted computerized design and process 
technology in order to remain competitive and to secure new 
business in the North American market. Nonetheless, the 
majority of the firms in the tool-and-die segment are small, 
owner-managed operations whose future will depend on their 
adopting the latest advances in computerized design and 
production technology. 


For further information concerning the subject matter 
contained in this profile, contact 


Industrial and Electrical Equipment and Technology Branch 
Industry, Science and Technology Canada 

Attention: Machine Tools and Tooling 

235 Queen Street 

OTTAWA, Ontario 

K1A OH5 

Tel.: (613) 954-3244 

Fax: (613) 954-1894 
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PRINCIPAL STATISTICS? 


1983 1984 1985 1986 1987 1988 1989 1990 

Establishments 370 380 400 410 400 400 390 N/A 
Employment 6 200 6 900 7 200 8 000 8 500 8 900 9 750 N/A 
Shipments — industry total 

($ millions) 472 532 634 781 834 928 978 958 

(constant 1988 $ millions) 550 598 679 823 853 928 907 865 
Shipments — machine tools 

($ millions) 213 229 245 324 375 417 440 431 

(constant 1988 $ millions) 249 257 263 342 384 417 407 389 
Shipments — tooling 

($ millions) 259 302 389 457 458 510 538 527 

(constant 1988 $ millions) 301 340 416 482 469 510 499 476 


alSTC estimates. For complete industry statistics, see Fabricated Metal Products Industries, Statistics Canada Catalogue No. 41-251, annual (SIC 3062, metal dies, 
moulds and patterns industry; and SIC 3069, other hardware and cutlery industries); and Machinery Industries, Except Electrical Machinery, Statistics Canada 
Catalogue No. 42-250, annual (SIC 3199, other machinery and equipment industries not elsewhere classified). 


N/A: not available 


TRADE STATISTICS 


1983 1984 1985 1986 1987 19884 19894 19904 

Industry Total 
Exports@ 

($ millions) 99 201 197 258 146 224 334 329 

(constant 1988 $ millions) 115 226 211 272 149 224 309 297 
Domestic shipments® 

($ millions) 373 331 437 523 688 704 644 629 

(constant 1988 $ millions) 435 372 468 551 704 704 598 568 
Imports® 

($ millions) 409 561 720 983 1024 997 903 854 

(constant 1988 $ millions) 476 630 771 1037 1 048 997 837 771 
Canadian market» 

($ millions) ; 782 892 1157 1 506 1712 1701 1547 1 483 

(constant 1988 $ millions) 914 1 002 1 239 1 588 i (ey 1701 1 435 1 339 
aSee Exports by Commodity, Statistics Canada Catalogue No. 65-004, monthly. (continued) 
bISTC estimates. ria 


See /mports by Commodity, Statistics Canada Catalogue No. 65-007, monthly. 

dit is important to note that data for 1988 and after are based on the Harmonized Commodity Description and Coding System (HS). Prior to 1988, the shipments, exports 
and imports data were classified using the Industrial Commodity Classification (ICC), the Export Commodity Classification (XCC) and the Canadian International Trade 
Classification (CITC), respectively. Although the data are shown as a continuous historical series, users are reminded that HS and previous classifications are not fully 
compatible. Therefore, changes in the levels for 1988 and after reflect not only changes in shipment, export and import trends, but also changes in the classification 
systems. It is impossible to assess with any degree of precision the respective contribution of each of these two factors to the total reported changes in these levels. 


a ) 


TRADE STATISTICS (continued) 


1983 1984 1985 1986 1987 19884 19894 19904 

Machine Tools Subsector 
Exports4 

($ millions) 68 155 143 200 84 172 263 241 

(constant 1988 $ millions) 80 174 153 211 86 172 244 217 
Domestic shipments® 

($ millions) 145 74 102 124 291 246 177 190 

(constant 1988 $ millions) 169 84 109 130 298 246 163 172 
Imports® 

($ millions) 309 443 598 803 806 785 678 644 

(constant 1988 $ millions) 360 498 641 847 825 785 628 581 
Canadian market» 

($ millions) 454 518 700 927 1097 1031 855 834 

(constant 1988 $ millions) 529 582 750 977 1124 1031 791 753 
Tooling Subsector 
Exports4 

($ millions) 31 46 54 58 62 52 70 88 

(constant 1988 $ millions) 36 52 58 61 63 52 65 80 
Domestic shipments 

($ millions) 228 256 B30 399 396 458 468 439 

(constant 1988 $ millions) 266 288 358 42) 406 458 434 396 
Imports® 

($ millions) 100 117 122 180 218 211 225 210 

(constant 1988 $ millions) 116 132 130 190 223 211 209 190 
Canadian market® 

($ millions) 328 374 456 579 614 669 693 649 

(constant 1988 $ millions) 382 420 489 610 629 669 643 586 


aSee Exports by Commodity, Statistics Canada Catalogue No. 65-004, monthly. 

bISTC estimates. 

See Imports by Commodity, Statistics Canada Catalogue No. 65-007, monthly. 

dit is important to note that data for 1988 and after are based on the Harmonized Commodity Description and Coding System (HS). Prior to 1988, the shipments, exports 
and imports data were classified using the Industrial Commodity Classification (ICC), the Export Commodity Classification (XCC) and the Canadian International Trade 
Classification (CITC), respectively. Although the data are shown as a continuous historical series, users are reminded that HS and previous classifications are not fully 
compatible. Therefore, changes in the levels for 1988 and after reflect not only changes in shipment, export and import trends, but also changes in the classification 
systems. It is impossible to assess with any degree of precision the respective contribution of each of these two factors to the total reported changes in these levels. 


1983 1984 1985 1986 1987 1988 1989 1990 
United States a 70 64 50 58 54 59 58 
European Community 15 15 18 27 27 19 18 18 
Asia 8 8 10 18 12 20 16 18 
Other 6 is 8 5 3 7 7 6 
aSee /mports by Commodity, Statistics Canada Catalogue No. 65-007, monthly. 
bAlthough the data are shown as a continuous historical series, users are reminded that HS and previous classifications are not fully compatible. 

Therefore, changes in the levels for 1988 and after reflect not only changes in import trends, but also changes in the classification systems. 

1983 1984 1985 1986 1987 19885 1989 1990 
United States 87 90 90 78 86 . 83 83 85 
European Community 3 2 3 14 3 4 10 9 
Asia 2 2 1 1 2 4 3 2 
Other 8 6 6 7 9 rc) 4 4 


aSee Exports by Commodity, Statistics Canada Catalogue No. 65-004, monthly. 


bAlthough the data are shown as a continuous historical series, users are reminded that HS and previous classifications are not fully compatible. 
Therefore, changes in the levels for 1988 and after reflect not only changes in export trends, but also changes in the classification systems. 


REGIONAL DISTRIBUTION? (average over the period 1986 to 1988) 


Atlantic Quebec Ontario Prairies British Columbia 
Establishments (% of total) - 15 80 2 
Employment (% of total) - 10 88 1 
Shipments (% of total) - 10 88 1 


alSTC estimates. 
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MAJOR FIRMS 


Name Country of Location of 

ownership major plants 
Accurpress Mfg. Ltd. Canada Richmond, British Columbia 
Eagle Precision Technologies Inc. Canada Brantford, Ontario 
Ex-Cell-O Canada Ltd. Germany Windsor, Ontario 
Litton Canada Inc. United States Windsor, Ontario 


(Lamb Technicon Division) 


Superior Machine & Tool (Chatham) Ltd. Canada Chatham, Ontario 
Tri-Way Machine Ltd. Canada Windsor, Ontario 
Valenite-Modco Ltd. United States Windsor, Ontario 


(Subsidiary of G.T. Valenite Corporation) 


Valiant Machine and Tool Inc. Canada Windsor, Ontario 


INDUSTRY ASSOCIATIONS | 


Canadian Machine Tool Distributors Association 
208 Brimorton Drive 

SCARBOROUGH, Ontario 

M1H 2C6 

Tel.: (416) 431-1330 

Fax: (416) 431-5223 ~ 


Canadian Tooling Manufacturers’ Association 
Units 8 and 9, 1425 Bishop Street 
CAMBRIDGE, Ontario 

NAIR 69 

Tel.: (519) 622-4302 

Fax: (519) 740-8350 


Printed on paper containing recycled fibres. & 
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